INTRODUCTION
In New Zealand, while gay, bisexual and other men who have sex with men (MSM) face an overwhelmingly higher burden of HIV than heterosexual men and women, 1 less is known about how they are affected by other sexually transmitted infections (STIs). Routine STI surveillance is based on conditions seen at sexual health clinics (SHCs) and laboratory diagnosed Chlamydia trachomatis and Neisseria gonorrhoeae; however, neither of these sources report the numbers with same-sex behaviour. While recent centre-based studies and case reports have revealed elevated diagnoses of gonorrhoea, syphilis and Lymphogranuloma venereum infection among MSM in New Zealand, 2 3 there has been no such study in a large community-based sample. In addition, there is no information on how frequently sexually active MSM in New Zealand have sexual health checks despite recent guidelines recommending they have these annually. 4 The broad approach to the control of infectious diseases in populations, including those passed on through sexual activity, is to minimise both their prevalence and the three general drivers of further spread: infectivity during contact, mixing between infected and uninfected and the duration of infection. 5 For an individual, STI risk can be minimised through careful and consistent condom use and partner reduction, and for some immunisation. If still acquired, it might be possible to limit the impact by early detection and treatment. Not only does the lack of data on the current situation regarding sexual health checks make the development of appropriate recommendations in these areas difficult, but progress on control cannot be measured.
An improved focus on STIs among MSM has recently been urged. 6 Internationally there are few community-based studies reporting STIs in these populations, which are most likely to be less common than in SHC-based populations. Information on self-reported STIs, sexual health checks and behaviour was collected in recent New Zealand community and internet-based behavioural surveillance among MSM, in which the prevalence of HIV was 6.5% in the community arm. 7 The aim of this analysis is to examine the extent of selfreported STIs and screening behaviour in this large and diverse sample, and how these are related to sexual behaviour and demographic characteristics.
METHOD
We analysed data collected from the 2011 round of the Gay Auckland Periodic Sex Survey (GAPSS) and Gay Online Sex Survey (GOSS), an established behavioural surveillance system. 8 GAPSS participants were recruited in Auckland, New Zealand, during 1 week in February 2011 from a gay community fair day and subsequently at all gay bars and sex-on-site venues. Eligibility criteria were being male, aged at least 16 years old, had sex with a man in the past 5 years and had not participated in GAPSS or GOSS that year. Questionnaires were anonymous and self-completed. Following GAPSS, the same questionnaire was used for the internetbased nationwide GOSS over the next month that accessed participants through banners on New Zealand internet dating sites.
The two main outcomes of interest were responses to questions (a) "Have you been for a sexual health check-up or treatment in the last 12 months for any STIs", which was followed by options of 'no', or four possible commonly used sites they might have attended; and (b) "In the last 12 months have you had any of the following sexually transmitted infections?" that was followed by a list of the common STIs.
Participants were also asked the number, type (casual or regular) and nature of current regular relationships ("boyfriend/ long-term lover/life partner/civil union partner" or "fuckbuddy/ friend I have sex with"). Those who had engaged in anal intercourse were separately asked about condom use with their main regular and/or casual partners. Data on condom use were collected on a five-level scale that was collapsed into three: low ('very rarely' or 'never'), medium ('about half the time') and high ('always' or 'almost always'). Sociodemographic information asked included age, sexual identity, ethnicity, highest level of education and place of residence.
Statistical analyses were carried out using Stata V.12.1. Univariate analysis was conducted on demographic characteristics and behavioural data possibly associated with STI acquisition. ORs were calculated by fitting a logistic regression model of the dependent variable on the independent variable of interest. While ORs were adjusted for likely confounders, a model predicting STI risk was not created as the behavioural surveillance questionnaire was not designed to collect data on all potential predictors. ORs and adjusted ORs (AORs) are presented with 95% CIs. Non-responders were excluded from the relevant analyses.
The Ministry of Health's Northern × Regional Ethics Committee gave ethical approval.
RESULTS
Of the 3138 respondents, 257 (8.2%) reported at least one STI in the previous 12 months. The most common was chlamydia (3.4%), then gonorrhoea (2.1%), genital or anal warts (1.9%), genital or anal herpes (1.1%), syphilis (1.1%), with a small number reporting non-specific urethritis (0.8%) and LGV (0.1%). Reports did not vary significantly by age, residence, ethnicity or highest qualification, nor by whether the respondent was recruited online or offline (8.1% vs 8.4%, OR 0.96 (0.74 to 1.2)) or in the latter sample by site of recruitment (table 1) .
A clear trend was found for increased STI reporting with more sexual partners (table 2); compared with those with one partner in the past 6 months those with 6-10 had an AOR of 2.4 (1.5 to 4.0), and those with more than 50 an AOR of 5.4 (2.7 to 10.9). Men having anal sex were at higher risk, which remained after adjustment for number of sexual partners (AOR 2.3 (1.3 to 4.0)). Those having only regular partners had the same incidence of reported of STIs as those with only casual partners. Having both regular and casual partners doubled the unadjusted odds of an STI; however, once adjustment had been made for the total number for partners these men did not have an increased risk (AOR 0.93 (0.46 to 1.9)). Risk did not differ between men who were in a boyfriend-type relationship with their only or most frequent regular partner and those who said he was a friend they had sex with (AOR 0.90 (0.61 to 1.3)).
Among men having anal sex with regular partners, after adjustment for total number of partners, those with low condom use had double the odds (AOR 2.0 (1.3 to 2.0)) of an STI compared with those with high use. Similarly, among those with casual partners, there was an increased risk among those with medium condom use (AOR 1.8 (1.2 to 2.6)). When the categories of medium and low condom use were combined (table 2) , there was a significant increase in STI risk in this group for both regular (AOR 1.8 (1.3 to 2.7)) and casual partners (AOR 1.7 (1.2 to 2.3)) compared with high condom users.
Men who had never tested for HIV were at significantly lower risk of reporting an STI than those who had last tested negative; this rose slightly after adjustment for number of sexual partners and anal sex (AOR 0.37 (0.24 to 0.56)). There was a non-significant increase in risk among those diagnosed with HIV compared with those who had last tested negative (AOR 1.3 (0.74 to 2.2)); that the OR dropped with adjustment for anal sex and number of partners indicated those with HIV infection had more such recent risk behaviours compared with those who had tested negative.
Overall 1544 (48.6%) reported a sexual health check-up or STI treatment in the past 12 months. Of these, 1517 reported whether they had had an STI in the past year, and 237 (15.3%) had. It is therefore assumed 1280 (40.3%) had a sexual health check-up without an STI diagnosed in the past year, suggesting that the motivation for the attendance was to be checked. Of those, 741 (48.0%) attended their general practitioner, 685 (44.4%) an SHC, 137 (8.9%) a New Zealand AIDS Foundation clinic and 74 (5.3%) somewhere else; some men attending more than one site. Those who attended an SHC were more likely to report being diagnosed with an STI than those attending elsewhere.
The proportion having a check-up but no STI was lower among Pacific (AOR 0.61 (0.37 to 1.00)) and Asian men (AOR 
DISCUSSION
One in 12 gay and bisexual men in this New Zealand community-based and internet dating-site sample reported one or more STIs in the previous year. As expected this was more common among those having more sexual partners, and having anal intercourse, among whom regular condom use provided some protection. The number, rather than type of partner, was more important in predicting risk. The proportion with diagnosed HIV reporting an STI was not significantly higher than other MSM. Around 40% of the sample had a sexual health check without an STI being diagnosed in the past year, with similar numbers attending a general practitioner and SHC. Checks were more common among men having more partners, anal intercourse and those diagnosed with HIV, however was not with lower condom use; they were less common among Pacific and Asian men, those identifying as bisexual and enrolled online. While men with more sexual partners and having anal sex were more likely to have had a check in the previous year, this is unlikely to fully explain their higher incidence of reported STIs as the difference in STI diagnoses was greater than that of testing. Limitations include reliance on self-reports, lack of information on the frequency of sexual contact and that information was sought on STIs in the past 12 months and behaviour over the previous six. The sample was obtained at a number of settings where gay and bisexual men congregate in Auckland, including the largest gay community event and popular internet dating sites. While it may not be representative of all MSM there or nationally, being obtained through a number of sites and approaches will make it more diverse. In the UK, MSM in a probability survey reported fewer STIs than those enrolled in both internet and community-based behavioural surveys. 9 10 Similarly, men in our sample with diagnosed HIV may not be typical of all infected. Our results will underestimate the true prevalence of infection among gay and bisexual men since many STIs are asymptomatic, 11 some men with symptoms may not have sought or been offered care and tests may not have been comprehensive. The true response rate cannot be determined; while around half of the approaches at the offline sites declined, individuals may have been approached multiple times over the study period, making the acceptance rate lower than the participation rate. 7 Although there is no comparable contemporary data from the general population, STIs in the past year were more common in our sample than annually among all men in a New Zealand birth cohort from sexual debut to age 32. 12 The most recent national survey of sexual behaviour undertaken over 20 years ago found just over half (54%) of the MSM reported ever having an STI, more than five times that of all men, 13 and in a 1996 national self-selected survey of 1852 gay and bisexual men, 37% reported ever having an STI. 12 International comparisons are also hard to make. In combined community-based surveys of MSM in three Australian cities in 2012, 12.0% reported an STI in the previous year.
14 In a 2010 study in Scotland, among MSM attending gay bars, 13.2% reported any STI in the past year, somewhat higher than the 9.3% in our comparable group. In a 2007 Norwegian internet survey of MSM, 8% reported gonorrhoea, syphilis, chlamydia and/or HIV in the past year, 15 and a similar German study 7.1% reported gonorrhoea, syphilis, chlamydia infection and/or HCV. 16 While these results tentatively suggest STIs are less common among MSM in New Zealand than in Australia and some northern European countries, but at comparable levels in others, sampling and testing differences need to be considered.
There are however comparable data on STI testing. The 2010 European MSM Internet Survey (EMIS) collected data from 40 cities, with the median for STI testing in the past year being 40% (range 9-48%). 17 The proportion (44%) in London in this survey was comparable to ours (43%) in our online sample. Among those we enrolled from bars, 52% reported a check or treatment, a similar number to those reporting an STI test in the previous year in the Scottish study (54%). Overall these results suggest that STI testing in New Zealand is similar to the UK, and both higher and lower than some other European countries.
As has been consistently found, STIs were more likely among those with more sexual partners and anal intercourse. The initial significant association between having both regular and casual partners and STIs was lost after adjusting for total number of partners. The similar risk regardless of relationship type, which is associated with different relationship length and frequency of sexual contact, could reflect the high underlying prevalence of STIs within gay male communities, and the high infectivity of many of the STIs, meaning transmission might often occur after only a few exposures.
Condoms appeared to have a protective effect on STIs. Although our cross-sectional methodology means we cannot identify the sequence of condom use and STI acquisition, the consistency of our finding across both casual and regular partner contexts suggests condoms reduced risk. About half of the sample had a check in the past year. This was more common among those at higher STI risk through more partners and anal intercourse, among those tested HIV positive, but not among those who used condoms less frequently. Although again no comparable data on the heterosexual population exist, it is likely these are commoner among MSM, which may indicate that gay men have greater awareness of sexual health issues. Nonetheless, it falls short of the recent recommendation for all MSM to have at least an annual check. 18 In our sample, Pacific and Asian men were less likely to be checked, as were those who identified as bisexual and with less education, deserving further investigation. Our findings support the recommendation that there should be more frequent testing among those with more partners, that condom use should be encouraged for STI as well as HIV prevention and that patients who report not using condoms regularly should be prompted to have more checks.
Just under half (48%) of the sexual health check-ups or STI treatments occurred in general practice, highlighting the importance of these settings for MSM and the need for general practitioners to be aware of appropriate testing, including screening for rectal STIs. A higher proportion of those attending an SHC reported an STI than those who had been to a general practitioner. This difference might have been due to those more likely to actually have an STI going to an SHC, or different diagnostic practices. Problematically, a New Zealand qualitative study found not all MSM disclose their sexuality and/or sexual practices to their doctors, 19 and a large survey found that around two-thirds of gay and bisexual men said their healthcare providers always or usually presume they are heterosexual. 20 Non-heterosexual practice needs to be routinely explored in all medical encounters related to sexual matters.
Consideration of how to increase testing should also include discussion on extending testing to less traditional locations. In New Zealand, rapid HIV and syphilis testing is currently being undertaken by some non-governmental organisations that have established links with sexual health services, at sex-on-site venues. With the development of home HIV testing kits, not currently available in New Zealand, the possibility of more selftesting may arise in the future, and how this can be best used to improve sexual health of MSM should then be considered. The HIV-infected men in the sample, most of whom had been diagnosed more than 12 months previously, did not have significantly higher reported incidence of STIs. In view of the international experience that HIV-infected MSM are disproportionately diagnosed with other STIs, 21 and that our point estimate of the OR among this group was raised but not statistically significantly so, we are cautious about suggesting that HIV-infected men either are or are not at increased risk in New Zealand. We found a higher rate of sexual health screening among this group that could partially explain more STIs being diagnosed. Irrespective of whether they have a higher incidence, STIs have important implications for those with HIV, both syphilis and HSV-2 can adversely impact on their HIV control 5 22 ; also HIV and STIs have heightened infectivity in the presence of coinfection, which can facilitate HIV and STI outbreaks. 23 24 A particular concern is that as HIV control strategies internationally emphasise treatment as prevention and pre-exposure prophylaxis over condom use, more STIs will result. 5 The potential for antiretroviral treatment to impact on HIV spread may be overly optimistic where the effect of other STIs to increase HIV transmission has not been factored into modelling. 25 The clear message from this study is there needs to be access to sexual health checks and STI treatment for MSM in an environment in which they can safely discuss their sexuality and behaviour. Furthermore, the sexual health of MSM should not be viewed in isolation from the social context. 26 Internationally there is evidence that some MSM may delay seeking services because they fear discrimination. 27 Ensuring laws and policies promote the basic human rights of sexual minorities and legally recognise same-sex partnerships, as has now occurred in New Zealand, are important structural and policy changes. A broad health sector approach removing the inequalities in gay and bisexual men's sexual health that includes engagement with key community groups, improving the collection of data on the health of MSM, and expanding the provision of evidence-based prevention-as well as evaluating the effectiveness of interventions-remains a priority if sexual health is to be improved for gay and bisexual men.
Key messages
▸ Sexually transmitted infections (STIs) are commonly reported in this community sample of gay and bisexual men. ▸ The number, more than the type, of sexual partners was most associated with STIs. ▸ Condom use was associated with reporting fewer STIs. ▸ Screening for STIs should increase and general practitioner services be safe, comprehensive and accessible for gay and bisexual men.
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